Abstract. Currently, the population is explosively increasing around the world and the global climate change caused the decrease in the food production. The farming depends on the climate change, it holds lots of dangers. Especially, as the temperature gets increased, the productivity is reduced and road side crops experience lots of damages because of unusual weather such as localized torrential downpour, drought, and a heavy snow. This paper proposed plant factory system based PLC to secure foods and as a way of solving natural disasters. The proposed system can cultivate without being related to the geographical situation and supply the optimized growing environment suitable for the crops.
Introduction
Recently around the world, the global climate change caused the decrease in the food production. The climate changes such as the unexpected heavy now, heavy rain, typhoon along with the abnormal high temperature, low temperature and drought often happen and cause the rise in food price and the shortage of food around the world [1] . In addition, in Korea, the number of farmers is decreasing and the farming population gets older. Also, the consumers get more interested in the eco-friendly agricultural products and the farmers are more focusing on the organic food, and no or less chemicals [2] .
In addition, with more FTA made with other countries and the opening of the market, the competitiveness of domestic farming industry gets more attention. But, the competitiveness of the Korean agriculture is not good enough compared with advanced countries in terms of technology and capitals [3] . So, we have to develop the new agricultural technologies and business models to minimize the effect of market opening but strengthen the competitiveness [4] .
As an alternative to these problems, more attention is paid to the plant factory. Plant factory can cultivate without being related to the geographical situation and unusual climate such as weather throughout the year stably and supply the optimized growing environment suitable for the crops, it is suitable for problems mentioned above [5, 6] .
In Korea, if the produce which is difficult to cultivate in open land such as mushroom or ginseng is adopted for the plant factory, the new market would be created. Especially, the ginseng is rich in saponin in its leaves than in its roots. But the leaves of ginseng are not taken because of the contamination by the chemicals in case of cultivation in open land. This problem can be solved by cultivation in the plant factory. The non-chemical produce may be cultivated in the automated plant factory fused with the IT technologies and in that case, the new market may be created. In addition, as the system is able to produce the agricultural products without affected by the climate, it can have the competitiveness and can replace the imported products.
System Design
This paper proposed the intelligent plant factory system which is available with the automatic control with the construction of environment necessary for the growth of plant in the plant factory. The user can control the control panel in the plant factory for manual control and also can conduct the automatic control by pre-determining the critical value depending on the type of plant. In the plant factory, the environment of the closed plant factory is possible with the use of the sensors of temperature, humidity and carbon dioxide volume and through the LED, the volume of light can also be controlled. If the EC/pH sensor is used, the nutrient liquid can be monitored and controlled for the aquatic cultivation, which is characterized by the plant factory. The organization of the plant factory is as follows.
Fig. 1. Proposed Plant Factory System Configuration
It is composed of the environmental sensor and the collection data in the plant factory and the management server. The management server monitors the environmental information on real time basis and if there is any problems exceeding or being far below the critical value, gives the alarm. The user can control the environment to the best for the plant through the analysis of the environmental information.
The proposed system is available either in manual or automatic mode and is activated in the following process.
Fig. 2. Service Process of Proposed Plant Factory System
In the automatic mode, the data measured by the environmental sensor is compared with the preset critical values and then the control is made to activate each actuator. It is adapted to the preset optimal environment and automatic controllable. If any problems occur, it gives the alarm. In the manual mode, the user can make the manual operation through the control panel and the data measured by the environmental sensor can be monitored on a continual basis. In actual environment, if it is used inside the plant factor by the users, it is controlled in the manual mode. If the users go out of the plant factory, the mode is converted to the automatic and the convenience would be increased for the users.
Conclusions
Now, around the world, the food shortage is the imminent issue. Korea's food sufficiency rate is no more than 30%. In addition, the possible population increase and the climate change would make may countries to put into the study on the plant factory as the alternative to the food problems. Especially the plant factory gets the spotlight as it is not affected by the climate and can cultivate the non-contaminated plants stably at all times. The plant factor can produce the agricultural products at any place where the system can be realized, even in limited area such as polar area or on ship. In addition, the automatic control would provide the users with the convenience, and planned production, and would contribute to the stable price and high value.
